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REMARKS 



In an Office Action dated December 17, 2003, the Examiner objected to the Specification; 
rejected claims 4, 9, 10, 12, 17, 19, 20, 24, 29, 30, 32 and 34 under 35 U.S.C. 1 12, second 
paragraph, as indefinite; rejected claims 1, 2, 4-6, 9-15 and 17-21 under 35 U.S.C. 102(a) as 
anticipated by McLaughlin, "Objects, objects everywhere: Data binding from XML to Java, Part 
1" {McLaughlin- J); rejected claims 3, 8, 12, 22-26 and 28-35 under 35 U.S.C. 103(a) a 
unpatentable over McLaughlin- 1 in view of McLaughlin, Make classes from XML data: Data 
binding from XML to Java code, Part 2" (McLaughlin-2); rejected claims 7 and 16 under 35 
U.S.C. 103(a) as unpatentable over McLaughlin- 1 in view of Holman, "What's the Big Deal with 
XSL?" (Holman); and rejected claims 27 and 36 under 35 U.S.C. 103(a) as unpatentable over 
McLaughlin-1 in view of McLaughlin-2 and further in view of Holman . 

Objection to the Specification 

The Examiner objected to the use of the trademarks JAVA and XML. Applicants have 
amended the Specification by providing a Substitute Specification, in a manner believed to 
address the Examiner's objection. Specifically, "Java" (previously lower case) has been amended 
to appear in all capital letters. Additionally, where appropriate, phrases including JAVA and 
XML have been amended so that these trademarks are used as adjectives. In general, "JAVA" is 
a modifier of "programming environment", and "XML" is a modifier of "document description 
language". However, these terms are also used to describe things associated with the respective 
programming environment or document description language. For example, a "JAVA class" is an 
object class in the JAVA programming environment, and an "XML document" is a document in 
the XML document description language. Such shortened forms are commonly used in technical 
literature without any loss of comprehension, and applicants believe they are sufficiently 
understood and consistent with use as trademarks. 
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Indefiniteness Rejections 

Claim 17 has been amended to correct the minor informality noted. Claim 19 has been 
amended to correct lack of antecedent basis, in conformance with the Examiner's understanding 
of the limitation. 

Various additional claims have been amended to correct the recitation of either JAVA or 
XML, consistent with the changes made to the Specification as explained above. However, with 
respect to the Examiner's objection to the use of trademarks in the claims, applicants respectfully 
traverse the rejection. JAVA is a programming language and environment originally developed 
by Sun Microsystems, which retains certain trademark rights in the name JAVA. However, the 
semantic specification of the programming language, and requirements for associated 
environmental entities such as JAVA compilers, are publicly available, and are well known. The 
claims do not recite that the JAVA programming environment, JAVA classes, or other elements, 
must originate from Sun Microsystems, or from any other particular source. The claims only 
recite that these elements comply with the well-established JAVA standard. There are thousands 
of programmers who write code in this language every day, relatively few of them employed by 
Sun Microsystems.. These are people of skill in the art, and they are capable of determining 
whether or not code is written in the JAVA language. It is, in fact, their job to do so. Moreover, 
there is no generic name for the JAVA language itself It is simply one of numerous 
programming languages. These claims are no less definite that a claim reciting FORTRAN, 
COBOL, Pascal, C++, or any other programming language. 

For essentially the same reasons, the use of XML as a qualifier in certain claims is 
sufficiently definite. XML is a publicly known and available standard for a document definition 
language. The claims require only that the recited XML elements conform to this standard, not 
that they come from any particular source. Accordingly, applicants submit that the claims, as 
amended, are sufficiently definite. 
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Prior Art 



Applicants claim a priority date, under 35 USC 1 19, of April 28, 2000. Both 
McLaughlin-1 and McLauglin-2 were published after applicants' effective priority date, and 
therefore are not available as references against applicants' claims herein. Since all rejections 
relied on at least one of these references, the rejections can not stand. 

In view of the foregoing, Applicants submit that the claims are now in condition for 
allowance and respectfully request reconsideration and allowance of all claims. In addition, the 
Examiner is encouraged to contact applicants' attorney by telephone if there are outstanding 
issues left to be resolved to place this case in condition for allowance. 



Respectfully submitted, 



DAVID B ORCHARD, et al. 



By? 




Roy W. Tmefson 
Registration No. 34,265 




Telephone: (507) 289-6256 
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APPENDIX A: MARKED-UP SUBSTITUTE SPECIFICATION 



■i 

METHOD FOR DATA ACCESS CODE GENERATION ^ 3 I 




Field of the Invention 

This invention relates in general to the field of computer software and more particularly to 
data access code generation utilizing templates. 

Background of the Invention 

The introduction of Java the JAVA programming environment , an object-oriented, multi- 
threaded, portable, platform-independent, secure-programming environment, and its wide 
acceptance on the World Wide Web, requires programmers to migrate existing code and develop 
new code in Java the JAVA programming environment . 

In object-oriented programming such as Java the JAVA programming environment a 
class is a template definition of the methods and variables in a particular kind of object. For 
example, classes may be created for graphical user interface elements such as windows and tool 
bars and also for database interfaces. In general, classes provide an overall framework for 
developing an application program. 

To address the requirements of commercial World Wide Web publishing and enable the 
expansion of World Wide Web technology, the World Wide Web Consortium has developed an 
Extensible Markup Language (XML) document definition language . XML document definition 
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language allows the creation of Java JAVA -based World Wide Web applications that were not 
previously possible. 

Traditionally, Java JAVA classes have been manually created requiring the user to have 
knowledge of proprietary backend data access Application Program Interfaces (APIs). The 
manual generation of Java JAVA classes can often be complex and very time-consuming 
resulting in inconsistent code generation. Furthermore, for different APIs, specific Java JAVA 
classes must be generated to provide access to the backend data. 

Without a method and apparatus that improves the efficiency of generating data access 
Java JAVA classes, the computer industry will continue to be plagued by inconsistent 
implementations. 

Summary of the Invention 

According to the invention, there is provided a method and apparatus for data access code 
generation. A data access code generator routine applies code generation templates to an 
Extensible Markup Language (XML) document to generate the necessary data access Java JAVA 
classes. 

The XML document describes a data object and the mapping of the data object to Java 
JAVA objects. The XML file must be created pursuant to the data model that exists in the 
backend Application Program Interface (API) as each backend API generally requires specific 
elements, attributes, and mappings to facilitate backend data access. The details of each data 
model are defined in a data object Data Type Definition (DTD) document. 
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The code generation templates contain the support for the backend API data access calls 
that are required to create the necessary Java JAVA classes from the XML file. The code 
generation template is implemented in any transformation language that can convert an XML 
document into Java JAVA code. 

In operation, the data access code generator routine applies code generation templates to 
an XML document containing a data object description, which creates the resulting Java JAVA 
classes. 

Other objects and advantages of the invention will become clear from the following 
detailed description of the preferred embodiment, which is presented by way of illustration only 
and without limiting the scope of the invention to the details thereof. 

Brief Description of the Drawings 

Further features and advantages will be apparent from the following detailed description, 
given by way of example, of a preferred embodiment taken in conjunction with the accompanying 
drawings, wherein: 

Fig. 1 is a schematic block diagram of a data access code generator system constructed in 
accordance with the preferred embodiment of the present invention. 

Detailed Description of the Invention 

Throughout the figures, like elements are indicated by like reference numbers. 
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Referring to Fig. 1, a data access code generator 10 of the preferred embodiment is 
depicted having a data access code generator routine 18 and code generation templates 16. 

The data access code generator routine 18 takes the code generation templates 16 and the 
XML data object description 14 as inputs and produces the necessary data access Java JAVA 
classes 20. 

The XML data object description 14 is a document created pursuant to the data model that 
exists in the backend. The data model is defined in a data object Document Type Definition 
(DTD) document 12. The data object DTD 12 contains all of the backend APIs definitions for the 
elements, attributes, and mappings that are required to provide access to the backend data at run- 
time. For example, a system that accesses a relational database backend will contain attributes 
and elements for column names and the mapping of the columns to Java JAVA attributes. 

Every object description contained within the XML data object description 14 must 
conform to the elements, attributes, and mappings defined in the data object DTD 12. Further, the 
XML data object description 14 must be supported by the data access code generator routine 18. 

The code generation templates 16 describe the code that is generated when the data access 
code generation routine 18 is invoked. The code generator templates 16 contain the following 
elements: 

data access API calls for the backends that are supported in the data object DTD; 

the implementation of system-wide policies such as caching, lazy initialization, logging, 
and the use of system infrastructure; and 
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In particular, the incorporation of rules for code generation allows for the simple, 
straightforward, and consistent generation of Java JAVA classes. 

The code generation templates 16 are implemented in any transformation language that 
5 can convert an XML document into Java JAVA code. For example, the code generation 
templates 16 can be implemented in a transform mechanism such as Extensible Stylesheet 
Language (XSL), in which case the code generation templates 16 are actually XML files. 

In operation, the method and apparatus for data access code generation commences with 
an author creating an XML data object description 14 describing a data object. The description of 
1 0 the data object must conform to the elements, attributes, and mappings defined in the data object 
DTD 12. The data access code generator routine 18 then takes the code generation templates 16 
and the XML data object description 14 as inputs and produces the necessary data access Java 
JAVA classes 20 to provide access to the backend data at run-time. 

One of the advantages of using a data access code generator routine 18 in conjunction with 
1 5 the code generation templates 16 is that programmers need not learn the proprietary backend 
APIs. The specific calls for each proprietary backend API are contained only in the code 
generation templates 16, where they are applied to the XML data object description 14 to create 
the necessary data access Java JAVA classes 20. This provides the further advantage of allowing 
the protection of proprietary information as programmers may be provided with the code 
2 0 generation templates 16 instead of the details of each proprietary backend API. 



Docket No.: CA920000010US1 
Serial No.: 09/838,620, 



17 PATENT 

AMENDMENT 

This method and apparatus also provide the advantage of allowing system-wide changes 
and enhancements to be made by simply regenerating the data access Java JAVA classes using 
modified code generation templates 16 or by simply modifying the data object description in the 
XML document 14. 

5 Furthermore, through simply modifying the code generation templates 16, different 

policies can be applied without the need to edit each of the resulting data access Java JAVA 
classes 20. 

Therefore, this method and apparatus for data access code generation provides the 
advantages of modifiability, extensibility, adaptation, and reusability. The modifiability of the 
data object description in the XML document and the code generator templates provides clear 
advantages over the manual creation and modification of Java JAVA classes. Consequently, a 
single XML data object description may be used in conjunction with several different code 
generation templates to create data access Java JAVA classes for different backend APIs. 
Furthermore, the code generation templates can be modified to include system modifications and 
the data access Java JAVA classes regenerated without the need to edit each resulting data access 
Java JAVA class. 

Accordingly, while this invention has been described with reference to illustrative 
embodiments, this description is not to be construed in a limiting sense. Various modifications of 
the illustrative embodiments, as well as other embodiments of the invention, will be apparent to 
20 persons skilled in the art upon reference to this description. 

For example, any object-oriented programming environment, such as C++, may be 
substituted for Java the JAVA programming environment . Furthermore, a single code generation 
template may be used, or a plurality of code generation templates may be used. Similarly, the 
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data access code generator routine may create a single data access Java JAVA class or it may 
create a plurality of data access Java JAVA classes. 

It is therefore contemplated that the appended claims will cover any such modifications or 
embodiments as fall within the true scope of the invention. 
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APPENDIX B: CLEAN COPY SUBSTITUTE SPECIFICATION 



METHOD FOR DATA ACCESS CODE GENERATION 



Field of the Invention 

This invention relates in general to the field of computer software and more particularly to 
data access code generation utilizing templates. 

5 Background of the Invention 

The introduction of the JAVA programming environment, an object-oriented, multi- 
threaded, portable, platform-independent, secure-programming environment, and its wide 
acceptance on the World Wide Web, requires programmers to migrate existing code and develop 
new code in the JAVA programming environment. 

10 In object-oriented programming such as the JAVA programming environment, a class is a 

template definition of the methods and variables in a particular kind of object. For example, 
classes may be created for graphical user interface elements such as windows and tool bars and 
also for database interfaces. In general, classes provide an overall framework for developing an 
application program. 

15 To address the requirements of commercial World Wide Web publishing and enable the 

expansion of World Wide Web technology, the World Wide Web Consortium has developed an 
Extensible Markup Language (XML) document definition language. XML document definition 
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language allows the creation of JAVA-based World Wide Web applications that were not 
previously possible. 

Traditionally, JAVA classes have been manually created requiring the user to have 
knowledge of proprietary backend data access Application Program Interfaces (APIs). The 
manual generation of JAVA classes can often be complex and very time-consuming resulting in 
inconsistent code generation. Furthermore, for different APIs, specific JAVA classes must be 
generated to provide access to the backend data. 

Without a method and apparatus that improves the efficiency of generating data access 
JAVA classes, the computer industry will continue to be plagued by inconsistent 
implementations. 

Summary of the Invention 

According to the invention, there is provided a method and apparatus for data access code 
generation. A data access code generator routine applies code generation templates to an 
Extensible Markup Language (XML) document to generate the necessary data access JAVA 
classes. 

The XML document describes a data object and the mapping of the data object to JAVA 
objects. The XML file must be created pursuant to the data model that exists in the backend 
Application Program Interface (API) as each backend API generally requires specific elements, 
attributes, and mappings to facilitate backend data access. The details of each data model are 
defined in a data object Data Type Definition (DTD) document. 
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The code generation templates contain the support for the backend API data access calls 
that are required to create the necessary JAVA classes from the XML file. The code generation 
template is implemented in any transformation language that can convert an XML document into 
JAVA code. 

5 In operation, the data access code generator routine applies code generation templates to 

an XML document containing a data object description, which creates the resulting JAVA classes. 

Other objects and advantages of the invention will become clear from the following 
detailed description of the preferred embodiment, which is presented by way of illustration only 
and without limiting the scope of the invention to the details thereof. 

1 0 Brief Description of the Drawings 

Further features and advantages will be apparent from the following detailed description, 
given by way of example, of a preferred embodiment taken in conjunction with the accompanying 
drawings, wherein: 

Fig. 1 is a schematic block diagram of a data access code generator system constructed in 
1 5 accordance with the preferred embodiment of the present invention. 

Detailed Description of the Invention 

Throughout the figures, like elements are indicated by like reference numbers. 

Referring to Fig. 1, a data access code generator 10 of the preferred embodiment is 
depicted having a data access code generator routine 18 and code generation templates 16. 
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The data access code generator routine 18 takes the code generation templates 16 and the 
XML data object description 14 as inputs and produces the necessary data access JAVA 
classes 20. 

The XML data object description 14 is a document created pursuant to the data model that 
5 exists in the backend. The data model is defined in a data object Document Type Definition 

(DTD) document 12. The data object DTD 12 contains all of the backend APIs definitions for the 
elements, attributes, and mappings that are required to provide access to the backend data at run- 
time. For example, a system that accesses a relational database backend will contain attributes 
and elements for column names and the mapping of the columns to JAVA attributes. 

10 Every object description contained within the XML data object description 14 must 

conform to the elements, attributes, and mappings defined in the data object DTD 12. Further, the 
XML data object description 14 must be supported by the data access code generator routine 18. 

The code generation templates 16 describe the code that is generated when the data access 
code generation routine 18 is invoked. The code generator templates 16 contain the following 
15 elements: 

data access API calls for the backends that are supported in the data object DTD; 

the implementation of system-wide policies such as caching, lazy initialization, logging, 
and the use of system infrastructure; and 

rules for code generation. 
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In particular, the incorporation of rules for code generation allows for the simple, 
straightforward, and consistent generation of JAVA classes. 

The code generation templates 16 are implemented in any transformation language that 
can convert an XML document into JAVA code. For example, the code generation templates 16 
can be implemented in a transform mechanism such as Extensible Stylesheet Language (XSL), in 
which case the code generation templates 16 are actually XML files. 

In operation, the method and apparatus for data access code generation commences with 
an author creating an XML data object description 14 describing a data object. The description of 
the data object must conform to the elements, attributes, and mappings defined in the data object 
DTD 12. The data access code generator routine 18 then takes the code generation templates 16 
and the XML data object description 14 as inputs and produces the necessary data access JAVA 
classes 20 to provide access to the backend data at run-time. 

One of the advantages of using a data access code generator routine 18 in conjunction with 
the code generation templates 16 is that programmers need not learn the proprietary backend 
APIs. The specific calls for each proprietary backend API are contained only in the code 
generation templates 16, where they are applied to the XML data object description 14 to create 
the necessary data access JAVA classes 20. This provides the further advantage of allowing the 
protection of proprietary information as programmers may be provided with the code generation 
templates 16 instead of the details of each proprietary backend API. 

This method and apparatus also provide the advantage of allowing system-wide changes 
and enhancements to be made by simply regenerating the data access JAVA classes using 
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modified code generation templates 16 or by simply modifying the data object description in the 
XML document 14. 



Furthermore, through simply modifying the code generation templates 16, different 
policies can be applied without the need to edit each of the resulting data access JAVA classes 20. 



Therefore, this method and apparatus for data access code generation provides the 
advantages of modifiability, extensibility, adaptation, and reusability. The modifiability of the 
data object description in the XML document and the code generator templates provides clear 
advantages over the manual creation and modification of JAVA classes. Consequently, a single 
XML data object description may be used in conjunction with several different code generation 
templates to create data access JAVA classes for different backend APIs. Furthermore, the code 
generation templates can be modified to include system modifications and the data access JAVA 
classes regenerated without the need to edit each resulting data access JAVA class. 

Accordingly, while this invention has been described with reference to illustrative 
embodiments, this description is not to be construed in a limiting sense. Various modifications of 
the illustrative embodiments, as well as other embodiments of the invention, will be apparent to 
persons skilled in the art upon reference to this description. 

For example, any object-oriented programming environment, such as C++, may be 
substituted for the JAVA programming environment. Furthermore, a single code generation 
template may be used, or a plurality of code generation templates may be used. Similarly, the 
data access code generator routine may create a single data access JAVA class or it may create a 
plurality of data access JAVA classes. 
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It is therefore contemplated that the appended claims will cover any such modifications or 
embodiments as fall within the true scope of the invention. 
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